Role of oxygen radicals in endotoxin-induced lung injury.
We tested the hypothesis that the increased permeability in the pulmonary microcirculation seen with endotoxin is caused by the release of oxygen radicals from activated neutrophils. We first compared the pulmonary injury in sheep caused by low-dose endotoxin with that produced by phorbol myristate acetate, an agent that selectively causes the release of oxygen radicals from neutrophils. We then determined the degree of lung tissue lipid peroxidation, a reflection of direct oxygen radical damage after endotoxin and phorbol myristate acetate. Both agents produced a nearly identical increase in protein permeability; however, peroxidation was only evident with phorbol myristate acetate. Higher doses of endotoxin did result in increased lung peroxidation as well as a more severe physiologic injury. We can conclude that oxygen radical release, most likely from neutrophils, occurs with endotoxin. However, the permeability injury may not be the direct result of increased lipid peroxidation, as increased permeability can be seen without measurable increases in this parameter.